A single-molecule PCR approach to the measurement of induced expanded simple tandem repeat instability in vitro.
Sensitive and precise models are needed to identify potential genotoxicity at environmentally relevant doses of mutagens. The size length alterations in expanded simple tandem repeat (ESTR) loci have been used as a biomarker of genetic instability caused by a variety of agents in the mouse germline. The mechanisms operating in both spontaneous and induced instability are poorly understood. We have developed a single-molecule polymerase chain reaction (SM-PCR) method to investigate mutation at the mouse ESTR locus Ms6-hm in the murine C3H/10T1/2 embryonic cell line. Growth of cells to levels of high cell density induced increased ESTR instability, with mutation frequencies 5.1-fold (+/-2.8) over sub-confluent cultures. Accordingly, cell cultures were maintained at sub-confluent levels for further investigations of the induction of ESTR mutation by genotoxic agents. Treatment with the DNA alkylating agent N-nitroso-N-ethylurea (ENU) resulted in a 1.94-fold (+/-1.1) increase in mutation frequency, similar to responses measured previously in the germline in vivo. Therefore, mutagen exposure can also affect somatic (non-meiotic) rapidly dividing mouse cells. This SM-PCR approach eliminates the requirement of sub-cloning individual treated cells, thereby, reducing the time needed to screen for ESTR mutation, and will be a very useful tool for future investigations into the mechanisms involved in ESTR mutation.